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(54) YCTPOACTBO ANA PEMOHTA OECAQ-

HOM KONOHHbLI B CKBAXWHE
(57) Nao0paTenns OTHOCHTCA K IKCAAYSTEUNA

HOPTAHMWX ¥ FI30BMX SKBIMMH W MmoxeT Bure -

MCNONLIOBIHO NPH HIPIUWMBIUNN UEMEHTHO-
£O KOALLUS W COIABHIM IKPOHOB K3 TAMNOHAN~
MuX MaTepuanos 38 o6cagHOR XOAOHHOA.
Leas ~ pacuiupesne TEXHONOTWMECKNX 803~
MOXHOCTER Y=, pOACTEA 38 cuet obecnovennn
OAHOBPEMEHHOIO C YCTANOBKORA PEMONTHOIO

2

NSTPYGKS TAMNOHWPOBAHHA 3ISKONOHHOR 30-
Hul, JINN 3TOrO PAANSALHLIE OTBEPCTHS NOAOIO
WTOKS NEPOKPUTH B WCAORHOM NOADXEHNH
FOPMETHNHUMK NBPBTOPOAKEMN MAXAY THAPO-
wannapasn. MonuA WYOK 8 HWXHEA vacTH

" MMEET YCTRHOBAGHHMA HB HEM C BOIMOXHO-

CTLIO OTPAHMYEHHOID OCEROTO MNEPEMELEHNA
UMIMMADHYECKMA NapeKpUsSTent C- dpuKuw-
OHHMN OHBPOM. B NONOM LITOKE NOA UNAKH-
ADWNBCKHM NBPEXPMBATENBM BMNDNHEHM
PARAMBALHMS OTEEPCTMA. Linanuapuveckmi ne-
POKPMBETONL YCTSHOBNEGY. C BOIMOXHOCTRIO
NSPOXPUTMA NOCABANKX NPW XOAE WTOKd
asopx. N0CNS 3SLIYKN W NPORIBKH TBMNOHAN-
HOTO MATEPMAAS PACNONEIAINT POMOHTHMA
narpyGox #anpoTne 301w Hepywenns obcan-
HOA xOnOMNHM. [Tepemeiionnem yCTpoACcTsa
S8APX NEPOXPUSIIOT PAANBALHME OTBEPCTUR
UMAMHADHMACKMM NEPEXPUBATENEM. 3aTeM 8
ycTpofcrse consot pabovee asnxenne. Mpn
STOM RKODL SXOAMT 8 35UENNEHKE € KONOHHOA.
2 un,

H306perenne otocurea k Gypennuo w
IACANYATAUNN HEDTAHMX W F3I0BMX CRBANMN W
MOXOT WCNOALIOBATLCA FPW REPIUMNBINWA
UOMEHTHOMO KOAMLS W COSABHKA IKPIHOD KNI
TAMNOHSXHVX MaTepnanos 33 obcannoR xo-
AOHHOA € NOCNEAYIOWEA FEPMETHISUNOA 05~
CAAHOR KONOHHM METBAANWECKMM NASCTMPEM
8 HOPTAKUX, FA30BMX N BOAANMX CRBBXMNHEX.

tenswo n306paTerns ABANETCA paclunpe-
HWE TEXHOACTHYECKNX BOIMOXHOCTER YCTPOA-
CcTsa nytem obecnsueHus OAHOSPEMEHHOID C
YCTAHOBKOA PEMOHTHOrO NSTPYDRS TasnoHw-
POBAHMR 33KOAOHHOA 30H.

. Ha énr. 1 n3obpaxexo ycTpoRcTso ann
POMONTS 00CARHORA XONOHHM § CKBEXHHE, CRY-
WEHHOO B CKBAXHHY, B MOMEHT 33KaNKM TaM-
NOMMPYIOUIBID MBTEPUANA; Ha dur. 2 ~ TO xe,
PN YCTRHOBKS NABCTHPA,

© YcrpoRcTso ann pemonta obcannof xo-
AOHNM B CKBINMHE COCTOMT M3 AKOPA 1, CAywe-
Wero ANR ONOPU YCTPOACTES H3 KONOHHY,
TMADIBANMNECKOIO ADMKDATS B BMAE KOPRYCa C
NOCASAOESTEALHD YCTAHOBNEHHMMHA B HEM
FUADOUNAMHADSMN 2 € FEPMETHYHMMH NEPero-

_ poaxasn 3 mexay wman. B xopnyce venecxo-

NMMECKM YCTAHOSAGH NOAMA WTOK 4 ¢ Nopur
HMN S, DECNOAOXEHHWMH B FMAPOUMNUMA-

an TTS' (11

-
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Pax, n pagMansHUMK OTBEPCTHAMNK A oA CBR-
34 NONOCTW LITOKD C NONOCTRMM MMRPOLMNKH-
Apoe. PapuantHue oTeepcTua A nepexpuTa B
HCXOAHOM NONDXEHHN FEPMETHYHUMNM Nepe-
fOPOAKaMK Mexay yWwInHApSMM. B HuxHeA
NaCcTW NONOro WTOXA YCTAHOBAEHI MAPABAK-
ueckam gopHupyoulsn ronosxs 6.

Mexay xopnycom u 1napasanveckod Ao~
PHMpY1OWER rONCBKOA PACNONOXEH PEMONT-
HUR natpyGox 7. B mwxneA vactw nonoro
WwYoXa noa MAPIBANMECKOR AOPHHPYWOULER
FO~8KOA YCTEHOBARH C BOIMOXHOCTMIO Orpa-
HHUYEHHOIO OCEROIO NOPOMEILBHNA NANHADW-
vecxknft nepexpusavens 8 ¢ dpuxumonmmMm
GOHapEM, 8 NOR WANUHADUNECKUM NEDEKDM-
B3TEACM 8 NIONOM UITOKS SUNONHEHM PARNNL-
HUE OTBEPCTMA § AN LNPIYARLWN B HCXORHOM
NONOXEHNK TAMNOHAXHOrO Martepuana. B
BepxHen YaCTW NONAMA WTOK 4 XECTKO CBA3AH
¢ TPaHCNOpPTHOA KONOHHOA TPYS (Macocho-
xoMnpeccopHumMn TpyGamn) 10,

YCTpoAcTao AnR pemMoMTa 06CanHoR Ko-
nonnu 8 cxsaxuHe paboraer cneayouum o6~
paaom. '

flocne cnycxa ero ua TPaHCNOPTHOA KO-
nonHe TpyS B CKBAXMHY paanansHue oreep-
cTHR 9 pPacnonarawTCR HaNPOTHS 30HM
Hapywenus 06caaHoR xonoHHM. Ovkpusalor-
CR pagMansHue oTeepcTua 9 nepemeuiennen
YCTPOACTS2 BHKU3I. B CXO/HOM NONOXEHMUM pa-
AnanwHue oveepeTua A nepexpuru. MNpw va-
XOM PICNONOXEHHW PAAKINLELX OTSEPCTUA A
¥ OTKPUTHIX PORYANLHEL OTBEPCTHAX 9 NponI-
BOANTCA 32KAYKI TIMIOHAXHOrO MATEPHANI 8
30HY Hapywsenun 06cagHoN XONOHKM W 33838~
nveanne ero 33 obcaaiyio xononny. :

Nocne 3axauxn 1 NPORIBKW TIMNOHAXHO-
TO M3TEPUanNa CCNONIrAT PEMOHTHMA NaT-
pyGox HanpoTMe 3oMM Hapywenws obcagHof
xonoxHM. Mepemelwternem ycTpoacTsa saepx
NepexpusanT paguansHue oreepeTus 9 yn-
NMHADWNECKMM NepexpussTencm 8. 3avem
yCTpoicTBe CO3Aa10T pabouee pannenne, npu
3TOM AKOPe 1 BXOAWT B 38UENAEHME C KONOH-
HOR,

MepemenienneM TPaNCNOPTHOA KONOHNU
TpyD saepX NPOTAMBIINT IMADSBNNYECKYIO A0~
PHHPYIOWYIO TONOBKY BHYTDA POMOHTHOMO NAT-
pybxa, OTBEPLATHA A WTOKS BMXOAAT M3
TEPMETHYNUX NEePEeropoaoK M MMAKOCTE NO~
CTYNEET B LUNNHHADM FMAPAIBANYECKOTD AOMK-

10

15

20

para ($ur. 2). Npu pansneRwen saxsuxe xua-_
KOCTW Map BAHYECKHA QOMKPST NPOTATUBALT
ronosxy 6 sMyTpH PeMONTHOrO natpyGxa Ha
AnuHy, DIBHYI0 XOAY nopisHeR. Oan spemen-
HO OCYWISCTRARIOT NOALOM TPBHCNOPTHOA KO-
AoHHM TpyD M sennunHy XOA3 nOpwHeA
AoMKpaTa. OCTERWYIOCA YaCTe PEMAHTHOrO
natpy0xa pacwupsioT NPOTATMEAHHEM rono-
oxn 6 € NOMOWLIO TPAHCNOPTHOR XONOMME
Tpy6 ¥ Yanesod cucremu. flocne pacwmupenus
¥ NPUXATUR POMONTHOTO NaTpybxa no sced
ANKHE YCTPOACTBO CNYCKAIOT B KPIAHAS HKUM-

‘HEO NONOXOHNE, OTKPUASIOT PAAMSALHME OT-

88pCTHR 9, NPOMUIBBIOT CKBINHHY A0 BMMUB)I
TOMITOHAXHOIO MBTEPHANG W NORHWMIIOT YCT-
POACTEO K3 CXBEXHH M,

Dopuyna naobperenun

Yerpocteo ana pemonta oBcagHoR xo-
AOHHM B CXBIXWME, BXNIONBIOULEE XOPNYC €
AKOpEM M NOCAEAOBATENLHO PICNONOMEHHN-

- MW 8 HEM MMADOUNAUNADIMK C FEPMETHUHBLIMM

25

NEPEropoAKaIMN MEXAY HUMMW, TENeCKONWde-
CKM YCTRHOBAENNUA B XOPNYCE NONMUA WITOK C
NOPLWHAMU, PICNONONKEHHEMM B TMAPOLNNNH-
APIX, ¥ PIANINGHUMW OTREDCTHAMU ANR CBAIN
NOADCT WITOK2 € MONOCTAMU TUADOUMAMHA-
POB, rMAP3BAMMECKYIO AOPHHPYIOWYIO FONO-

" BKY, YCTIHOBNCHHYIO B HUKNER MAaCTW NONOFO

30

35

40

45

WTOKS, YCTIHOBABGHHEA MEXAY KOPNycoM W
MAPIBAMMECKOA AOPHNPYIOWER FONOBKOA pe-
MOHTHUA NITPYBOK 1 TPANCNOPTHYIO KONOHNY
TpyG. XeCTKO CBRIIHHYIO € NONMM WTOKOM B
BEPAHEA ErOUACTH, OTANYI N IEECR TEM,
NTO, € UENMIO PICLINPEHIA TEXMONOTMNECKMX
BO3MONMHOCTER YCTPOACTEa NyTeM obecneve-
HHR OAHOBPEMERHOMD C YCTIHOBKOA PEMONT-
HOro NaTPybxa TAMNOHMPOBIHNA 3aXONOHHOR
30MM, paawansuue OTBEPCTUR NONOFD WTOKD
NEPEKPUTH B NCXOAHOM NONOMEHWUN FepMe-
THNHUEMU NEPErOPOAKaMH MEXAY FMADOUN-
AVHADIMMU, NPW ITOM NONLIA LITOK B HHMHER
N3ICTH MMEET YCTIHOBACHHMA MY HEM C 803~ -
MOXHOCTLIO OF PIHHYEHHOFO OCEBOIO Nepeme-
WEHNA URAWHAPHYECKMA NepexpuBaTens €
PPUKLMOHHMM GOHIPEM, B NONOM WITOKE NOA
HHAMHADUHNECKUM NEPEXPUBITENOM BUNONHE-
HW DAANENLHWE OTBEPCTHMR. 8 UUANNADMVE-
Cxuil NEPEXPUBITONS YCTOHOGNEH C BOIMON~
HOCTLIO NODOKPLTHA NOCACAHNX NPK XOAS NO-
AOTO WTOKS 80EPX, ‘
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SPECIFICATION

OF INVENTOR’S CERTIFICATE
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(21) 4438706/03
(22) June 8, 1988
(46) October 23, 1991, Bulletin No. 39
(71) All-Union Scientific-Research and
Planning Institute of Well Casing and
Drilling Muds .
(72) V. 1. Mishin and S. A. Ryabokon’
(53) 622.245.4 (088.8)
(56) USSR Inventor’s Certificate No.
796387, cl. E 21 B 33/00 (1981).

USSR Inventor’s Certificate No.
1596830, cl. E 21 B 29/10 (1988).
(54) A DEVICE FOR DOWNHOLE
REPAIR OF CASING
(57) The invention relates to operation of
oil and gas wells, and may be used for
building up a cement ring and creating
barriers from plugging agents outside the
casing. The aim is to extend the
technological capabilities of the device by
providing for plug back of the casing
string—borehole annular space at the
same time as placement of the repair

[vertically along right margin]
a9SU 11686123 Al

sleeve. For this purpose; the radial holes
in the hollow rod are closed off in the
initial position by leaktight partitions
between hydraulic cylinders. The hollow
rod, in the lower portion, has a
cylindrical sealing assembly with friction
connector mounted thereon, with the
capability of limited axial movement.
Radial holes are made in the hollow rod
under the cylindrical sealing assembly.
The cylindrical sealing assembly is
mounted so that it can close off the radial
holes during upward travel of the rod.
After injection and forcing the plugging
agent through, the repair sleeve is
positioned opposite the zone of damage
to the casing. The radial holes are closed
off by the cylindrical sealing assembly
when the device moves upward. Then the
working pressure is created in the device.
At that time, the anchor engages the
string. 2 drawings.
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The invention relates to drilling and operation of oil and gas wells, and may be used in
oil, gas, and water wells for building up a cement ring and creating barriers from plugging
agents outside the casing, subsequently sealing the casing leaktight with a metal patch.

The aim of the invention is to extend the technological capabilities of the device by
providing for plug back of the casing string—borehole annular space at the same time as
placement of the repair sleeve.
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Fig. 1 shows the device for downhole repair of a casing, lowered into the well, at the
moment of injection of the plugging agent; Fig. 2 shows the same, during placement of the
patch.

The device for downhole repair of a casing consists of anchor 1, serving for support of
the device on the string, a hydraulic jack in the form of a body with hydraulic cylinders
mounted in series thereon 2 with leaktight partitions 3 between them. Telescopically mounted
in the body is hollow rod 4 with pistons 5, disposed in the hydraulic cylinders,
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and radial holes A for communication between the cavity of the rod and the cavities of the
hydraulic cylinders. Radial holes A are closed off in the initial position by the leaktight
partitions between the cylinders. Hydraulic coring head 6 is mounted in the lower portion of
the hollow rod.

Repair sleeve 7 is disposed between the body and the hydraulic coring head.
Cylindrical sealing assembly 8 with friction connector is mounted so that it is capable of
limited axial movement in the lower portion of the hollow rod, under the hydraulic coring
head, and radial holes 9 are made in the hollow rod under the cylindrical sealing assembly, for
circulation of plugging agent in the initial position. In the upper portion, hollow rod 4 is
rigidly connected with the work string (the tubing) 10.

The device for downhole repair of a casing works as follows.

After it-is lowered into the well on the work string, radial holes 9 are positioned
opposite the zone of the damage to the casing. Radial holes 9 are opened by moving the
device downward. In the initial position, the radial holes A are closed off. With such a position
of radial holes A and open radial holes 9, the plugging agent is injected into the zone of
damage to the casing and squeezed outside the casing.

After the plugging agent is injected and forced through, the repair sleeve is positioned
opposite the zone of damage to the casing. By movement of the device upward, radial holes 9
are closed off by cylindrical sealing assembly 8.-Then the working pressure is created in the
device, and anchor 1 engages the string.

By movement of the work string upward, the hydraulic coring head is pulled inside the
repair sleeve, holes A of the rod emerge from the leaktight partitions, and the fluid enters the
cylinders of the hydraulic jack
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(Fig. 2). On further injection of fluid, the hydraulic jack pulls head 6 inside the repair sleeve by
a distance equal to the travel of the piston. At the same time, the work string is lifted by a
distance equal to the travel of the piston of the jack. The remaining portion of the repair
sleeve is expanded by pulling head 6, using the work string and a block-and-tackle system.
After expanding and squeezing the repair sleeve over the entire length, the device is lowered
to the extreme lower position, radial holes 9 open, the well is flushed until the plugging agent
is washed out, and the device is lifted from the well.

Claim
A device for downhole repair of a casing, including a body with an anchor and
hydraulic cylinders mounted in series thereon, with leaktight partitions between them, a
.hollow rod with pistons disposed in the hydraulic cylinders and telescopically mounted in the
body and with radial holes for communication between the cavity of the rod and the cavities of
- the hydraulic cylinders, a hydraulic coring head mounted in the lower portion of the hollow
rod, a repair sleeve mounted between the body and the hydraulic coring head, and a work -
string rigidly connected with the hollow rod in its upper portion, distinguished by the fact
that, with the aim of extending the technological capabilities of the device by providing for
plug back of the casing string—borehole annular space at the same time as placement of the
repair sleeve, the radial holes of the hollow rod are closed off in the initial position by the
leaktight partitions between the hydraulic cylinders, wheré the hollow rod in the lower portion
has a cylindrical sealing assembly with friction connector mounted thereon with the capability
of limited axial movement, radial holes are made in the hollow rod under the cylindrical
sealing assembly, and the cylindrical sealing assembly is mounted so that it can close off said
radial holes when the hollow rod travels upward.
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[see Russian original for figure] [see Russian original for figure]
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